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rnnrrr nir - gectjan v /reason e d «.»t.ment under Article 35(2) PCT) 

C aTm 1 defines a te lecommunications system where a routing uni. determines 
w *er a firs, terminal uni, communicates with a second terminal un„ via a firs, or 
I second route in dependence on the quality of those routes. The nearest poor art 
is represented by D1 (WO 98 52375) which discloses a similar 
telecommunications system, comprising h „ raH ^™ith 

a) a first and second base station, both capable of communing by rad,o wrth 
a first terminal unit (see e.g. page 2 at lines 8-10); 

b) a telecommunications network coupling a first base station to a second 
terminal unit and a second base station to said terminal unit over different 
routes (see e.g. page 2 at lines 8-1 0); 

c) a routing unit determining the routes in dependence on factors that include 
quality of at least a part of the first and second routes (see e.g. page 3 at 
lines 29-34, page 5 at lines 26-29, page 14 at lines 7-1 0). 

Feature c) is implicitly disclosed in D1 as means for performing handover La 
changing a. leas, a part of the route namely the terminal unit - base station link, 
based on quality-measurements. Further, it is implicit from D1 .hat there is a 
second terminaluni, communicating w,«h .he mobile .ermine, which is sub,** .0 
the handover method in D1 . Since the current wording of claim defines the 
choice of route depending on factors that include qua.ity of at least part of he 
alternative reu.es, the scope of claim 1 actually covers wha. ,s disclosed ,n D1 . A 
pTrftny reute can very we,, be only .he radio link be.ween .he firs, .ermina, 
and the base stations. 

The document D1 thus discloses all features of claim 1 and the subject-matter of 
claim 1 is therefore not novel (Article 33(2) PCT). 

2 independent claim 11 defines a method essentially corresponding in terms of 
methodstepstothesystemdefinedinc«aim1.C.aim11 is therefore also not 

novel (Article 33(2) PCT). 

3 The dependent claims 2-10 appear to add nothing novel or of inventive sig- 
nificance to the claims to which they are appended. 
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The routing unit initiating handover as in claim 2, comparing quality of different 
routes as in claim 4 or the factor including quality of the radio communication as 
in claim 5 is disclosed in document D1 , page 2 at lines 20-25. 

The factor including quality of at least both the first and second routes as in claim 
3, performing the estimation of quality with a quality estimation apparatus as in 
claim 6, deriving the estimation of quality from a communication protocol as in 
claim 7, said protocol being RTCP as in claim 8 or having a packet-based 
communication links as in claim 9 appear to fall within the common knowledge 
and technical competence by the skilled person in the field of communication 
systems. Especially, letting the telecommunication system be specifically suitable 
for cellular telephony as set out in claim 10, does not justify the presence of an 
inventive step. 

Thus the dependent claims 2-10 either alone or in combination, appear to add 
nothing novel or of inventive significance to the claims to which they are 
appended. 

P^nceming section VII (defects in form or content) 

a) The independent claims should have been drafted in the proper two-part 
form recommended by Rule 6.3(b) PCT, having a preamble that correctly re- 
flects the nearest prior art, presumably that represented by document D1 . 

b) The claims do not include reference signs in brackets where features shown 
in the drawings are referred to, Rule 6.2b PCT. This applies to both the 
preamble and characterising portion, PCT guidelines lV-III-4.it. 

c) The "spirit" statement on the last page of the description are unclear and 
should have been deleted according to PCT Guidelines IV-lll-4.3a. 

d) In order to meet the requirements of Rule 5.1 (a)(ii) PCT, the relevant prior 
art presumably document D1 should have been acknowledged by reference 
and briefly discussed in the introductory part of the description. 
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□ 

□ : 

, Designation Statement: In addidon to the designations made above ^^^^^^^^M 
hich would be permitted under the PCT except any des^non(s) indicated m *e Jgg^ and that any 

. of this statement The applicant 



Republic of Korea 

Kazakhstan 

Saint Lucia 
Sri Lanka 

Precautionary Designation Statement: 
designations w 
from the scope 



of 1 5 months from the priority date is to be regarded as withdrawn oy l 
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Supplemental Box If the Supplemental Box is not used, this sheet should not be included in the request. 



1 If in any of the Boxes the space is insufficient to furnish all the information: in such case, write "Continuation of Box No. ... " 
(indicate the number of the Box] and furnish the information in the same manner as required according to the captions of the Box in which 
the space was insufficient, in particular: 

(i) if more than two persons are involved as applicants and/or in ventors and no "continuation sheet " is available: in such case, write 
''Continuation of Box No III" and indicate for each additional person the same type of information as required in Box No. III. The 
country of the address indicated in this Box is the applicant 's State (that is, country) of residence if no State of residence is indicated 
below; 

(ii) if, in Box No. II or in any of the sub-boxes of Box No. III. the indication u the States indicated in the Supplemental Box" is checked: 
in such case, write "Continuation of Box No.' II" or "Continuation of Box No. Ill or Continuation of Boxes No II and No. Ill 
fas the case may be) indicate the name of the applicants) involved and, next to (each) such name, the State(s) (and/or, where 
applicable, ARIPO, Eurasian, European or OAPI patent) for the purposes of which the named person is applicant; 

fin) if in Box No II or in any of the sub-boxes of Box No. Ill, the inventor or the inventor/applicant is not inventor for the purposes 
of all designated States or for the purposes of the United States of America: in such case, write "Continuation of Box No. II or 
"Continuation of Box No. Ill" or "Continuation of Boxes No. II and No. Ill" (as the case may be), indicate the name of the 
inventor(s) and, next to (each) such name, the State(s) (and/or, where applicable, ARIPO, Eurasian, European or OAPI patent) for 
the purposes of which the named person is inventor; 

(iv) if, in addition to the agent(s) indicated in Box No. IV, there are further agents: in such case write "Continuation of Box No. IV" 
and indicate for each further agent the same type of information as required in Box No. IV; 

(v) ifinBoxNo V, the name of any State (or OAPI) is accompanied by the indication "patent of addition, " or "certificate of addition, " 
or if in Box No V the name of the United States of America is accompanied by an indication "continuation ' or "continuation- 
in-part"- in such 'case, write "Continuation of Box No. V" and the name of each State involved (or OAPI) and after the name oj 
each such State (or OAPI), the number of the parent title or parent application and the date of grant of the parent title or filing 
of the parent application; 

(vi) if in Box No VI, there are more than three earlier applications whose priority is claimed: in such case, write "Continuation of 
Box No. VI" and indicate for each additional earlier application the same type of information as required in Box No. VI; 

fvii) if in Box No VI the earlier application is an ARIPO application: in such case, write "Continuation of Box No. VI", specify the 
number of the item corresponding to that earlier application and indicate at least one country party to the Paris Convention for 
the Protection of Industrial Property or one Member of the World Trade Organization for which that earlier application was filed. 

2 If with regard to the precautionary designation statement contained in Box No. V, the applicant wishes to exclude any Statefs) from 
the scope of that statement: in such case, write " Designation(s) excluded from precautionary designation statement and indicate the 
name or two-letter code of each State so excluded. 

3 If the applicant claims, in respect of any designated Office, the benefits of provisions of the national law concerning non-prejudicial 
disclosures or exceptions to lack of novelty: in such case, write "Statement concerning non-prejudicial disclosures or exceptions to lack 
of novelty" and furnish that statement below. 

Continuation of Box No. IV 
Agents continued 

PALMER; Roger (GB) 
RICHARDS; David John (GB) 
JENKINS; Peter David (GB) 
DRIVER; Virginia Rozanne (GB) 
DANIELS; Jeffrey Nicholas (GB) 
STYLE; Kelda Camilla Karen (GB) 
NEOBARD; William John (GB) 
SHACKLETON; Nicola (GB) 
HILL; Christopher Michael (GB) 
RUUSKANEN; Juha-Pekka (FI) 

all of: Page White & Farrer 
54 Doughty Street 
London WC1N 2LS 
United Kingdom 

Tel: 020 7831 7929 

Fax: 020 7831 8040 

Telex: 8955681 
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Box iNo. VI PRIORITY CLAIM 



I I Further priority claims are indicated in the Supplemental Box. 



Filing date 
of earlier application 
(day/month/year) 



Number 
of earlier application 



Where earlier application is: 



national application: 
country 



regional application:* 
regional Office 



international application: 
receiving Office 



item (1) 

10 May 1999 
(10.05.99) 



9910798.9 



GB 



item (2) 

15 October 1999 
(15.10.99) 



9924517.7 



GB 



item (3) 



□ The receiving Office is requested to prepare and transmit to the International Bureau a certified copy 
of the earlier application(s) (only if the earlier application was filed with the Office which for the 
purposes of the present international application is the receiving Office) identified above as item(s): 



* Where the earlier 
Convention for the Protection 



application is an ARIPO application, it is mandatory to indicate in the Supplemental Box at least one country party to the Paris 
Protection of Industrial Property for which that earlier application was filed (Rule 4.l0(b)(ii)). See Supplemental Box. 



Box No. VII INTERNATIONAL SEARCHING AUTHORITY 



Choice of International Searching ; Authority (ISA) 
(if two or more International Searching Authorities are 
competent to carry out the international search, indicate 
the Authority chosen; the two-letter code may be used) : 

ISA/ ep 



Request to use results of earlier search; reference to that search (if an earlier 
search has been carried out by or requested from the International Searching Authority): 



Date (day/month/year) 

10 March 2000 



Number 

RS 103906 



Country (or regional Office) 

GB 



Box No. VIII CHECK LIST; LANGUAGE OF FILING 



This international application contains 
the following number of sheets: 

request 5 

description (excluding 
sequence listing part) : 1 3 

claims 3 

abstract : 1 

drawings : 2 

sequence listing part 

of description : 



Total number of sheets 



24 



This international application is accompanied by the item(s) marked below: 

1 . □ fee calculation sheet 

2. □ separate signed power of attorney 

3- H copy of general power of attorney; reference number , if any: urn 00/ uOoO 

4. □ statement explaining lack of signature 

5. □ priority document(s) identified in Box No. VI as item(s): 

6. □ translation of international application into (language): 

7. □ separate indications concerning deposited microorganism or other biological material 
8- □ nucleotide and/or amino acid sequence listing in computer readable form 

9. □ other (specify): 



Figure of the drawings which 
should accompany the abstract: 



Language of filing of the 
international application: 



English 



Box No. LX SIGNATURE OF APPLICANT OR AGENT 



Next to each signature, indicate the name of the person signing and the capacity in which the person signs (if such capacity is not obvious from reading the request). 



SLINGSBY; Philip Roy - Authorised Representatives 





1. Date of actual receipt of the purported 
international application: 


2. Drawings: 
| | received: 

| J not received: 


3. Corrected date of actual receipt due to later but 
timely received papers or drawings completing 
the purported international application: 


4. Date of timely receipt of the required 
corrections under PCT Article 1 1(2): 


5. International Searching Authority to a / 
(if two or more are competent): iOc\ I 


6. I — 1 Transmittal of search copy delayed 
1 1 until search fee is paid. 



For International Bureau use only 



I Date of receipt of the record copy 

I by the International Bureau: 

Form PCT/RO/101 (last sheet) (July 1998; reprint January 2000) See Notes to the request jorm 



' with the one chosen by the applicant] 
IPEA/ EP 



CHAPTER II 



v 



PCT 

DEMAND 

/ \ 

under Article 31 of the Patent Cooperation Treaty: / -v. 

The undersigned requests that the international application specified below be Aejubject of> - 
mteSo^pSinary examination according to the Patent Coop^i Treaty and ,. w . 

hereby elects all eligible States (except where otherwise indicated). ''<. ; y 



For International Preliminary Examining Authority use only 




International application No. 
PCT/IB00/00704 


International filing date (day/month/year) 

08 May 2000 (08.05.00) 


(Earliest) Priority date (day/month/year) 

10 May 1999 (10.05.99) 


Title of invention 

ROUTING IN A NETWORK 




Box No. H APPLICANT(S) 




Name and address: (Family name followed by given name; for a W"Wfi* official designation. 
1 The address must include postal code and name of country.) 

NOKIA NETWORKS OY 
Keilalahdentie 4 
FIN-02150 Espoo 
Finland 


Telephone No.: 


Facsimile No.: 


Teleprinter No.: 


State (that is, country) of nationality: 


State (that is, country) of residence. 

Finland (Fl) 


Name and address: (Family name followed oy given name; for a legal entity, JuU official designation. THe address must include postal code and name of country) 

PRUUDEN; Peter 
Tiiliruukinkatu 7 A 15 
FIN-33200 Tampere 
Finland 


State (that is t country) of nationality: 


State (that is, country) of residence: 

Finland (Fh 


Name and address: rt.a^^t^po^^^^ 

KALLIO; Janne 
Keilalahdentie 4 
FIN-02150 Espoo 
Finland 


State (that is, country) of nationality: 

Finland (Fl) 


State (that is, country) of residence: 

Finland (Fl) 



| [ Further applicants are indicated on a continuation sheet. 
Form PCT/IPEA/401 (first sheet) (July 1998; reprint July 2000) 



Sheet No. 2 . 



nternational application No. 

PCT/IB00/00704 



Box No. m AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 



The following person is [Tj agent Q common representative 
| and 0 has been appointed earlier and represents the applicant(s) also for international preliminary examination. 
□ is hereby appointed and any earlier appointment of (an) agent(s)/common representative is hereby revoked, 
n is hereby appointed, specifically for the procedure before the International Preliminary Examining Authonty, m addmon to 
1 — 1 the agent(s)/common representative appointed earlier. 



Name and address' (Family name followed by given name; for a l^aUnUtyJull official designation. 
Name ana aaaress. ^ Q j dress ^ inc lude postal code and name of country.) 



SLINGSBY; Philip Roy 
PAGE WHITE & FARRER 
54 Doughty Street 
London WC1N2LS 
United Kingdom 



Telephone No.: 

020 7831-7929 



Facsimile No.: 

020 7831-8040 



Teleprinter No.: 

8955681 



^ xjTorir tw« r W where no agent or common representative is/has been appointed and the 

H tS^SSS^l^^^^t correspondence P should be sent. 



space above is used instead xo inaicaic a special j 
BnT No TV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION 



Statement concerning amendments: * 

1 . The applicant wishes the international preliminary examination to start on the basis of: 
fx] the international application as originally filed 
the description 0 as originally filed 

as amended under Article 34 

the claims [*] as originally filed 

□ as amended under Article 19 (together with any accompanying statement) 
| | as amended under Article 34 

the drawings [*] as originally filed 

| | as amended under Article 34 

□ The applicant wishes any amendment to the claims under Article 19 to be considered as reversed. 

uZr Article 19 or a notice from the applicant that he does not wish to make such amendments (Rule 69.1(d)). (Bum 
box may be marked only where the time limit under Article 19 has not yet expired.) 
Where no check-box . marked, international Pf^^^ 

or the international preliminary examination report, as so amended. 



2. 
3. 



Language for the purposes of international preliminary examination: English 

[7] which is the language in which the international application was filed. 

□ which is the language of a translation furnished for the purposes of international search 
ri which is the language of publication of the international application. 

□ which is the language of the translation (to be) furnished for the purpose s of international preliminary examination 



Box No. V ELECTION OF STATES 



UUA 1 ^ KJ. ▼ ' . 

The applicant hereby elects all eligible States (that is, all States vhich have been designated and vhich are bound by Chapterll of 
the PCT) 

excluding the following States which the applicant wishes not to elect: 



Form PCT/IPEA/401 (second sheet) (July 1998; reprint July 2000) 



See Notes to the demand form 
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nternational application No. 

PCT/IB00/00704 



Box No. VI CHECKLIST 



The demand is accompanied by the following elements, in the language referred to in 
Box No. IV, for the purposes of international preliminary examination: 



1 . translation of international application 

2. amendments under Article 34 

3 . copy (or, where required, translation) of 
amendments under Article 19 

4. copy (or, where required, translation) of 
statement under Article 19 

5. letter 

6. other (specify) 



For International Preliminary 
Examining Authority use only 





received 


not received 


sheets 


□ 


□ 


sheets 


□ 


□ 


sheets 


□ 


□ 


sheets 


□ 


□ 


sheets 


□ 


□ 


sheets 


□ 


□ 



The demand is also accompanied by the item(s) marked below: 

, — | , 4 I I statement explaining lack of signature 

1. 1*1 fee calculation sheet L_l 

2. | | separate signed power of attorney 



5. I 1 nucleotide and or amino acid sequence listing in 

' — ' computer readable form 



3 . I — | copy of general power of attorney; 
' — ' reference number, if any: 



6. other (specify): 



Box No. Vn SIGNATURE OF AP PLICANT, AGENT OR COMMON REPRESENTATIVE 



SLINGSBY; Philip Roy - Authorised Representative 



For International Preliminary Examining Authority use only 



1 . Date of actual receipt of DEMAND: 



2. Adjusted date of receipt of demand due 
to CORRECTIONS under Rule 60.1(b): 



Thedateofr eceiptofthedemandisAFTERthecxpirationofl9month S Q Thcappli«mt ^hasbeen 

3 □ from the prionty date and item 4 or 5, below, does not apply. >— 1 informed accord.ngly. 



The date of reeeipt of the demand is WITHIN the period of 19 months from the priority date as extended by virtue of 



4 - EH Rule 80.5. — ■ 

, l-l Although the date of receipt of the demand is after the expiration of 19 months from the priority date, the delay in arrival 
5 ' I I is EXCUSED pursuant to Rule 82. 



For International Bureau use only 



Demand received from IPEA on: 
Form PCT/IPEA/401 (last sheet) (July 1998; reprint July 2000) 



See Notes to the demand form 




per ^'^BS^^^^^c, 



H04Q 7/36 



A2 



(U) International Publication Number: 
(43) international Publication Date: 



19 November 1998 (19.11.98) 



-\ „ PCT/FI98/00408 I 

A international Application Number : «^ 

( ) ,3 Mav 1998 (13.05.98) 

(22) international filing Date: l3May!99M 



(30) Priority Data: 
1 972024 



13 May 1997 (13.05.97) 



FI 



HN-02150 Espoo (FI). 
(72) Inventor; and rAsANEN, 



dgnatcd States: AUWAU«^ B J gb ; GE, 
BY CA. CH. CN. CU.CZ. ^f^^ • kr, KZ, 
OH, GM, GW HO, JD, tt. » * *^ MK, MN MW. 
LC, LK, LR LS. Iu RU SD, SB, SG. SI, SK, BU 

mx, no. Wjju w , Ro . * u ^VnVyu, ZW. ARIPO 

TJ. TM, TO. TT. UA. ^^'^ sz> UG , ZW). Eurasian 
patent (GH. GM.KE.LS. MW. S2% European 



iri/nj, — - - 1 



^54) Title: HANDOVER METHOD 
(57) Abstract 

Handovers based « «J 
loading aim at discharging the tad 
J? congested cell tote nearby 
which are less congested. wim 
!S^-of-fte-art arrangements the 

network element. 



S1 



MS2 



BTS1 



MSI, 



S3 



BTS3 



PORTBE 



PURPOSES OF INFORMATION ONLY 



Codes used 



.o^StatespanytothePCTo,.^^ 



AL Albania 

y^l Annenia 

AT Austria 

AU Australia 

AZ Azerbaijan 

BA Bosnm and Herzegovina 



pj Finland 

PR France 

G A Gabon 

GB united Kingdom 

G£ Georgia 

GH Ghana 
GN Guinea 
Greece 




Of 

SI 

LS Le** 110 SK 

LT Lithuania gN 

IX Luxembourg sz 

LV ^aW* TD 
Monaco xG 

MD Republic of Moldova £ 

MG Madagascar TM 

MK The former Yugoslav 

Republic of Macedonia ™ 

ML Mali UA 

MN Mongolia VG 

MR Mauritania ijs 

MW Malawi uz 

MX Mexico yN 

NE Niger Y U 

NL Netherlands ^ 

NO Norway 

NZ New Zealand 

PL Pola 1 " 1 

j>T Portugal 

R 0 Romania 



r tj Russian 



Federation 



SD Sudan 
SE Sweden 
SG Singapore 



Slovenia 
Slovakia 



under the PCT. 



Swaziland 

Chad 

Togo 

Tajikistan 

Turkmenistan 

Turkey 

Trinidad and Tobago 

Ukraine 

Uganda 

United States of America 
Uzbekistan 

Viet Nam 

Yugoslavia 

Zimbabwe 
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Handover method 



B,c^ndofth.ln»«.«on stat)ons ^ ^ 

^wer s*«ons may set » ^always allocated for use 

Lad radio interface. A certain frequency ^ra g ^unroatrons 

^Taystenr. To «* * — * S £ 

, srrj'.K^: ------ 

radio systems. te a nd the relations between 

Figure 1 shows the / te ™° Ue networ* shown .s 
^ in a Known mot* — examp* in the present 
t^raan. w«h a GSM ^ ^^connections ^ "* 
20 ^* The solid lines rn Unas show connects 

stalling and call """^^twudas hase .rensoaWar s«*na BTS 
Ending signalling only. The ^ ^ m „bile stations MS of 

1* I e red* p* «-» ^"^^ara BSC con*c*g the base 
raobitestafcnaubar^. '^^* 0 " centres MSC- 

25 transceiver — * ^^^1 base afalfon oona*re BSC 
Hieran*ioaltyt»low«« MSC,he J' ^ stations BTS . The 

„ call oonneclions whroh have BSC ,„ ^ 

30 uanscewer **» BTS to » »ufc>n*»«ed base 

asnrfces switching centre MSC. MSC conna ^phone 
Son conbollers.to — .^t^ d^i networ* ISDN. The 
^ra PSTN or to en syste m NMS. which may be 
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,„ the Wle state, mobile «*»^"" . ^^on setup 

Kansceiver stations and W ^seC^ at each dme. Dun*, 
me base transceiver MM * „ anothe r cell 

5 — ^tST^TJl^ suited and wimou. 
through handover between ceu 

disconnecting. MS 5^ measuring results 

ln an active call state ntoMe ste^ ^ 

^dy as a report message M ^ 
, 0 bts to base station conWller BSa ™ P ^ ^ 

measunng resulte of signal !— P™*" 9 "" b- 

artdofnomomthansixadiaperabaaettnaow BTS also 

performs measurements of the con wreceiver stations 

« measurements performed by mobile aab -«« 

are analysed in dre base ^"^^^oeiver stedons of » 
aiso maimains mfmanagemen, of radio resource is 
subordinated cells. In a GSM system ^ 
- len SXtnl=:andover tom .hese.ngce,,te 

ne ambient cell, at | OWe r transmission 

2 . some ambient cell allows commun.cat.ons at low 

power levels. qo far from ^ serving 

. when a mobile statoon MS has moveu 
base transceiver station BTS, or when 

• ^^^^^meler reason, e.g. due to 
Handover may also be done ^to Qf terget 

^bte in a base — the ta^e. cell. To 

cell in handover are e.g. the stgnal lev curing results 

ensure stebiW of dte mobile commumca^s,^ ^ ^ ,„ 

, 6 and pananeters used in — * 9 ""* 

this way. handover is made less suscepr 
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Handovers may be done 

. between two cens suu iver stations), 

confro»er<handoverb^nt^^ 

5 . beK.een cells ^ centre MSG 

(handover bat^ base^n ^ 

. between ce»s befween mobile services 

switching centres MSC (handove 

« inve.cn reiates • - ^X^tC 

tending the basic principle cf which « "^ attons are different. Ce» A 
seven c*. - **^T^X « C * loaded a » «- 
is toaded to the extreme bn* ofjts rap y £ is normal in view of the r 
20 u* than celi A. The teadtng c* B an ^ ^ ^ . 
2 ^ity, white cells D, F ^^'Cn^oeBsshowninme^ 
p^tfonate to the thickness of <**»£^ ( ^ on „ achteved 

Fr0 m the viewpoint of ^^J^T^ei. « — at teast a» <* 
^ the loads of all cells are on ft a ^ situato „>e 

25 Le resources for ^"~%£Z tedicated by arrows and due 
load of cell A is discharged F^and G which are lightly loaded, 

tethe loading of the cel. into c* .ft .* ^ ^ ,„ading, room for a 
W, the aid of handover due to «» , ^^n, 

^ connecbon can be made tn a through directed reby 
30 me connexion is hatred ova ■ * ,„ „ oall «M> 
abeady in the call sebtp pN» I «^ ^ reports The 

phase must be made onty on toe bass* - ve(y defoent 



p CT /Fl98/00408 

WO 98/52375 

4 

'L„ec«on MM S1 «o cell S2, whereby two 

handover to move one of the connecb ^ <xmeaKn . 

10 „ channe* a. obtained ,n » handover ue 

The following » an e*aminau (verelon 4.7 .1) 

t0 excess^ cell To— nicahons ' 
specimen published by the "J „ in Figure 3. 

3S reporting period, if any. are ^ ^ ^ ^ 

Base station conrterB^ _beg»» P „ y MSC . ^ base 
, ,k» call's oapaoity with the type of repomng te „, ftee 

^neb. Free channels are dwrded^rd™^ NMS BSC 

7 cusses denned by *e ^ eaoh lntelfereM e ^ 

reports to MSC on «« number of he Nmessa ge302. 
, 5 class in its transmitted RESOURCE INDICA ^ lnfomiat , on 

25 The mobile sewlr^s-ohstg ^" ^ and at po,nt 

^ , has receded on ^ handover *. , . 

303 in Figure 3 it Checks * the EXIT C ^ a « 

«, loading are me. to «- «* ^ MSC irately for each eel 

MSC appoints as target cell c cWT ER.A define a 

• «hp ENTRY CRITERIA are met. pro b.ems with 

35 ^nwhe^^'-"^^'"^ 
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are more than 4 free channels ,n the ce» « >n ^ 
and 3. To he ah, - " It Z 2 - - 

^cWed how man, ^^CoT^* -*» 
10 havtog found targe, eel, ^^^^'^ b, handover 
switching oentre aenda a request to thetase s» , 
to move a certain numher of mobrle atahons out of , 
'^POVER CANDIDATE E = = ^ ^re names toe 
eortroiler. In toe meaaage toe mobte ataUons 

« r-jrrrr^- ------ - 

seated cell - - — *S 

20 services switching centre MSC into toecaBt I ^ 

25 mobile atatlona which rt knows. handover into cell 

A mobile station can be moved from ce»S1 V ^ 

S2. , averaged ^ httoan ^TRHO TARGET 

cell S2 indicate the Signal of cell S2 to £e lagrr TARGET 

LEVEUS2) « value ^ *L ce»a Si o, each cell, 

of too poor a quality. t move out 0 f the 
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10 



15 



^ons. the base station -*JT 

— -J^trrSa, MS through base 
.Mon contmUe, BSC ^ COMMAND message, herein I 
transce^ stabon BTS a HAND ^ ^ ^ ^ „ 

states the new channel for use by me mo 

moblte - Xas 0 ^ — * ■ gwes a ,ist in an ord r 

"response to MSCs request ie<» u avina bequn the 

handovers, ng ft fe moving 

«• in ^ arameter must be deflned in the 

cantre MSG. ^^J^-Till - of the oe»s. If the TRHO 
^O^^rrTa^for^^ce.Siofce.,. 

handover due to oel, toading. ^^^^^ (oading is 

10 between the base station controller BSC and ma 

centre MSG. Interface Awil. be """^'^^^sc. Additional 
due to me interna, oel, loading of ~ J""*"^, ^ters and 
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^ BSC such a ^^^^ 1£JE2« 
inrplemenfaflon requires o cell loading. 

M all information and funrtonaW „ 

handover are in the base stabon ^ ^ a cfceck 

aaflnedasdynam.cd.eda. cape* of Are 

Is made in base station controller BSC to And 10 ^ ^ 
oefl b sufliden, for sefling u P ENTRY CRITERIA 

„sed flexibly as a basis for ft. EXIT C *^, ,„ mis way call 
D vwrich will mgger off a handover, ueto oe» load 
establishment is always possible ,n the best cell. 

K r rr re S r atlm^oflhandoverdoefo 
the invention. 
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Detailed description of the invention 

For exa 7 te ';"* a . T c R1 TERlA for triggering off a handover due 
„» can be defined as the EXIT CRrTERW » 98 » 

to cell loading in a direction out of to eel 
0 roy be defined to be me same for - * -^Jllbn of cells is 
controller. Since better informal about J* to-- 

— SS- as dvna- 
centre, the EXIT CRlltKin nicy dvna mic one is such a 

~ VTTL'ZZ ST-Htl a*a,s be Kept 
,5 criterion which rules that at lest m * connection setup 

requested connection. channels in a 

cell may be defined as the ENTRY CRTTERW me base 

ENTRY CRITERIA Is also the same for all cete m**m 

whencheckingiftheEXITCRiitw«c mailable for the 

eo^, such Informal » » ^^J^%*m«l In to 
comparison which is more up to d* •»> > ° ^ J defined 
mobile services switching centre. The ^^^jj^j^g of new connections 

esbmated by me bme. . drably more accurate 

in^ren^infreec^anneteofmec^ls* ^ fc 

than the infomtabon avertable to the mobne ^ ^ 

a «„n, to B« * I— ^ ^ loa ^ „, 

35 !£ -rJlt a^ in me base s^on conb*r by combimng 
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these two pfcces of informal w^y d* ■ 
than the one done in the mobile sennces etching centre amp 
ohennei^oe value. ^ ^ „ ^ 

centered fulfilled a^ays ^ ^ ^ ^ almost 

!U— "»«•■ ' . „ ^ed cell W reducing JB » HO MW»iw 
Statjoja^re^irecado ot of a toa ^ -g^ ^T^Mte quality of the 

6 -"Sio^ae^ y l a ?rncL ratio is achieved in 

<iK55SS». if « * «— «-«» Thir^ MARGIN. For 

!0 required power ma*, some mobile p(ocedure * 

to find out whether HO makwn management system 

30 maximum value which was ^^J^^L to point 404, 
NMS, for exam P leMfm.s,snotme case, thefunct P ^ 

u «,» ho MARGIN power margin for handovers 
where the HO mak^i™ h ^ termin pd steD The criteria may be 

ohanne, qua.* * educed ^.^"nd^. whereby toe 
lowered equally, e.g. by 1 dB, for an b g ^ 
,5 necessaiy parametrisation is minimised. Smlariy an Mm 
s^Z be defined for each target cel. candidate when requ,red. 
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out if ENTRY CRITERIA are met If the „ TOde „ point 412 

^stothe begins. «^<*!^^ maximum MAXfHO 
of earner HO MARGIN is *f * * i ^ lr ^ is rased by a 

each neighbour cell of the cell. ^ ^ to check if the 

Ana^masshoe. F^-™ J ^ ^ 

EXry CRITERIA are met W ^ ^ ^ m) end on 

infonnahon on the number K of free chann a ^ 

number L of channel requaed or gm. ^ ^ ^ „ 

requests made to the cell (port ^ZL, of channels which should be 
« me afconthm to determine the — point 503 , where It Is found 
r ^TrER,rrr= fonln proceeds to .in, 

20 handover based en — J- * ^ S^Lr. The same EXIT 
^ are subordinated to the same ^« a „ ^ ateays t0 ke ep at 
CRITERIA are established for all a* whchme^ ^ ^ 

^ one channel free In even, * «| «»me handove(8 due t0 «„ 
space for new connection requests m the cell th 

25 loading. imv ^ditfria are also defined for all cells which 

The same ENTRY CRITERIA are « ^ m 

r^thathandovereduetoa*^^^^. 
ceMatfoast three free ^ls«,n' ^ ^ ^ 

Figure 6 shows a flow chart of an ag n point 

30 stoflon corflrcflerto control ^^^CL mentioned EXIT 

602 me algohmm makes a ««*«*^ £ are ^ to move me 
CRITERIA are met When me cend^n s met st ^ ^ for . 

^ station frem ^» n3e t f'^g are sought at point 603. Those 
handover to be performed due to »• .„ for which me ENTRY 

35 cefls belong to me set of ta*e< . mobile station MSk 

CRITERIA described above are met At point 604 
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belonging to the set (SO «»£ measu^ ^ 605 o{ 

signals which are mede by ^'^*JT M gg the best candidate 
JLm the handover »— 4 » "* 

5 meets the radio oondiaon. that K J^ A X LEVEL ■ the condiSon 
«*« MSk frem cell Si exceeds «■ W OW^ fe 

fc mobite «fcn l« * - *££L**Q centre "SC. In ft. M 
MSC - „ t fc tound a, point B05 that - - — * 

without any handover. |oad of ^1 S1 is 

_ 0 M this stage, the base transceiver * ^ 

20 ^ to setup a new — ^n ^ "nl ot ce» S1 are 

connect**, metincel, SI. In response to 

,„ use. It is then found that EXF7 ^ ^ ^ 

fulfilment of the crtterion. progress « mao p ^ fe found „ 

25 shown in Figure 6 which controls I-*""*" ™ ^ antl in „, S3. From 
pointeosmafENTRVCRI^--^^ 8 ^ ^ „*. 
raeasuremeru reports recened ^*'*^^ matm ^ of call S1 the 
scions in ac«ve ^^'^^rameters a. the moment tor 
base station controller finds that the best nop transceiver 
M a connect between me mobite stobon m "Mobile stouon M81 and 
s^n of e«her cel, «^» » ma de a, point 605 to find 

the base transceiver statron of ceUS3. A ^ ^ „„ 

out if the sfcnal strength J excee ds the limit value 

^ e^nal o, — » «— * 
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S3 Finally the pertomted handover is reported to mobile "JfJJ 
r M^r with a HANDOVER PERFORMED message. After the 

CR.TERIAare.uH.tod - 82 onty. 
10 It is found at this point that ENTRY CRffE™ ^ 

^ F ,om measurement reports ^^^J^Ls^ionofceii 
^ mobiies^onsinactwec^^onw^t^b^etons ^ ^ 

S1 the base sto«on controller finds %, and me base 

mom ent ,or a — '^^^mjm^ 
15 t^soeiyeutehojL^^ 

ai^nsc^ver ^^"^ A ^ Tmobite s^ion MS2 on 
out if me signal sUength measurement reported by m 

^ — i^SSSSSi > -in no, the 
deflned b, me TRHO TARGETUEV P ^ ^ 6Q6 

20 ease in our example, mobile station mo 

to oell C2. Finally, the performed handover « report ^ 
swtehing centre MSC. After the palmed 
channels in cel. 81 and 3 free chants «■ - ««£ m 
After the pertomted handover there are two tree 

channels. When the conneotton has been J*"^ „ 
toloadingunuinewcapacftywillbecomeft^ms^e^ell. 

due to «• ioading. In addftton. * ^^ rethe cell toad 

35 — r^^^"--^^ 



PCT/FI98/00408 

WO 98/52375 

13 



10 



15 



area MA2 803 with the criteria stored in memory area MA3 801. Based I on 
tn the invention may be connected e.y. w 

to the mven y con nected. Such urnts may be e.g. a 

"TS^SIl* report ana^sis un« 841 processing ft. 

08.08 specification. A third alternative embodiment » in «*»™ 
rtJLl o, fte invent ,0 ^ - shown M Jhe^ 
margin necessary in handovers based or the better 
; Handovers are then perfonned as normal handovers between 

■-irr.- o, .he invent are no, iimited 
accordance with fte scope of the appended claims. 
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Claims 

1. Method of implementing handover based on the load situation of 
a base transceiver station in a mobile communications system, which 

includes at least mobile stations (MS), base transceiver stations 
5 (BTS), base station controllers (BSC) and mobile services switching centres 

(MSC), and wherein 

mobile stations in connection with the base transceiver station 
perform measurements of the signal strength of neighbouring base 
transceiver stations and report on the results of their measurements to the 
10 base transceiver stations, 

the base transceiver stations relay the measurement reports of the 
mobile stations to the base station controller, 

the base station controller (BSC) has information about the load 
situation of the base transceiver stations, and 
15 handovers intended to relieve the load of the base transceiver 

station are performed in the system from the base transceiver station to 
neighbouring base transceiver stations of the base transceiver station, 

c h a r a c t e r i z e d in that in the base station controller (BSC) 
information is stored on those criteria the fulfilment of which means 
20 that an attempt must be made to reduce the load of the base transceiver 
station, 

fulfilment of the criteria is checked , and 

in response to fulfilment of criteria the handovers intended to 

relieve the load are triggered off. 

2 Method according to claim 1 where handovers are also 
performed from a base transceiver station to neighbouring base transceiver 
stations of the base transceiver station in order to achieve a better radio 
channel quality, c h a r a c t e r i z e d in that a part of the load of the base 
transceiver station is directed to neighbouring base transceiver stations of 

30 the base transceiver station by changing the criteria of handovers to be 
performed to achieve a better radio channel quality. 

3 Method according to claim 1, c h a r a c t e r i z e d in that the 
criteria include a minimum goal for the number of channels which are free at 
the base transceiver station. 
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4. Method according to claim 3, characterized inthatthe 

minimum goal is dynamically variable. 

5. Method according to claim 3, characterized in that the 
minimum goal depends on that need for setting up new connections which 

5 has become known to the base station controller. 

6. Method according to claim 1 , c h a r a c t e r i z e d in that the 
criteria include a minimum requirement for the number of channels which are 
free at neighbouring base transceiver stations of the base transceiver 

station. iu t 

10 7. Method according to claim 1, c h a r a c t e r i z e d in that the 

criteria include a minimum requirement for the results of measurements done 
by the mobile station of the signal strength of the neighbouring base 

transceiver stations. 

8. Base station controller in a mobile communications system 
15 including at least mobile stations (MS), base transceiver stations (BTS), base 
station controllers (BSC) and mobile services switching centres (MSC), and 
wherein 

mobile stations (MS) in connection with a base transceiver station 
perform measurements of the signal strength of neighbouring base 
20 transceiver stations and report on the measurement results to the base 
transceiver stations (BTS) which relay the measurement reports of the 
mobile stations to the base station controller (BSC), 

the base station controller (BSC) has information about the load 
situation of the base transceiver stations, and 
25 handovers may be done in the system to relieve the load of a base 

transceiver station from the base transceiver station to neighbouring base 
transceiver stations of the base transceiver station, 

c h a r a c t e r i z e d in that the base station controller includes 
storing means for storing criteria which trigger off the function 
30 reducing the load of the base transceiver station, 

monitoring means for monitoring fulfilment of the criteria, and 
handover implementation means responsive to the monitoring 
means and used for directing a part of the load of the base transceiver 
station to neighbouring base transceiver stations of the base transceiver 
35 station. 
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